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(54) Extraction method and device

(57) An extraction device includes a processor that
executes a procedure. The procedure includes: from cap-
tured images obtained by capturing a sports game having
a match style of attack toward a goal provided in territory
of an opposing team, identifying a portion of captured

images in which the captured images change over time
toward a direction of one or other goal; and extracting a
scene in which one or other team is attacking based on
the portion of captured images.
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Description

FIELD

[0001] The embodiments discussed herein are related
to a recording medium storing an extraction program, an
extraction method, and an extraction device.

BACKGROUND

[0002] Hitherto, services exist that distribute captured
footage of a sports game both as a live distribution, and
as a distribution of Video On Demand (VOD). In such
services, sometimes there are occasions when the ex-
traction of a particular scene is desired.
[0003] For example, the identification of a scene of in-
terest is performed when a sharp rise in sound volume
is detected in audio data corresponding to footage.
[0004] There has also been a proposal to identify high-
light segments in video including a frame sequence.

Related Patent Documents

[0005] Japanese National Publication of International
Patent Application No. 2008-511186 The extraction of
scenes discussed above is performed with the desire,
for example, to specify scenes in which one team is at-
tacking. However, scenes in which a sharp rise in sound
volume occurs are not always scenes in which one team
is attacking.

SUMMARY

[0006] An object of an aspect of the technology dis-
closed herein is to extract a scene in which one of the
teams is attacking, from captured footage of a sports
game.
[0007] According to an aspect of the embodiments, a
non-transitory recording medium stores an extraction
program that causes a computer to execute a process.
The process includes: from captured images obtained
by capturing a sports game having a match style of attack
toward a goal provided in territory of an opposing team,
identifying a portion of captured images in which the cap-
tured images change over time toward a direction of one
or other goal; and extracting a scene in which one or
other team is attacking based on the portion of captured
images.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

Fig. 1 is a functional block diagram illustrating a sche-
matic configuration of a footage distribution system
according to a first exemplary embodiment;
Fig. 2 is a diagram explaining an example of editing;
Fig. 3 is a diagram illustrating an example of a long

distance frame;
Fig. 4 is a diagram illustrating an example of a close-
up frame;
Fig. 5 is a diagram explaining camera movement;
Fig. 6 is a diagram illustrating an example of an over-
lay displaying game states in a first half and a second
half respectively;
Fig. 7 is a diagram illustrating detected camera
movement;
Fig. 8 is a diagram illustrating an example of a meta-
data file;
Fig. 9 is a schematic block diagram illustrating an
example of computer that functions as an extraction
device;
Fig. 10 is a schematic block diagram illustrating an
example of a computer that functions as a distribu-
tion device;
Fig. 11 is a flowchart illustrating an example of editing
processing;
Fig. 12 is a flowchart illustrating an example of ex-
traction processing in the first exemplary embodi-
ment;
Fig. 13 is a flowchart illustrating an example of dis-
tribution processing;
Fig. 14 is a functional block diagram illustrating a
schematic configuration of a footage distribution sys-
tem according to a second exemplary embodiment;
Fig. 15 is a diagram explaining player movement;
Fig. 16 is a diagram illustrating an example of a goal
area image;
Fig. 17 is a diagram illustrating an example of a goal
area image;
Fig. 18 is a diagram illustrating an example of an
image other than a goal area image;
Fig. 19 is a flowchart illustrating an example of ex-
traction processing in the second exemplary embod-
iment; and
Fig. 20 is a diagram explaining a continuous period.

DESCRIPTION OF EMBODIMENTS

[0009] Detailed explanation follows below regarding
examples of exemplary embodiments of the technology
disclosed herein with reference to the drawings. In each
of the exemplary embodiments below, explanation is giv-
en regarding an example in which an extraction device
of the technology disclosed herein is applied to a footage
distribution system that distributes captured footage of a
soccer match.

First Exemplary Embodiment

[0010] As illustrated in Fig. 1, a footage distribution sys-
tem 10 according to a first exemplary embodiment in-
cludes an extraction device 20 and a distribution device
30. The extraction device 20 and the distribution device
30 are mutually connected through a network. In the foot-
age distribution system 10, footage appended with meta-
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data generated by the extraction device 20 is distributed
through the network to a specified terminal by the distri-
bution device 30. The extraction device 20 includes a
movement detection section 22, a team direction acqui-
sition section 24, an extraction section 26, and a gener-
ation section 28. The distribution device 30 includes an
editing section 32, and a distribution section 34.
[0011] First, detailed description is given regarding
each section of the distribution device 30.
[0012] The editing section 32 acquires captured foot-
age of a soccer match (referred to as "captured footage"
hereafter). Note that in the present exemplary embodi-
ment, the footage is media including video data and audio
data. The video data included in the captured footage is
captured at a frame rate such as 30 fps or 60 fps, and
includes plural frames. Each of the frames is associated
with time data indicating the elapsed time since capture
of the captured footage started. The captured footage
includes audio data including audio such as cheering in
the match stadium, and audio of commentators, live re-
ports, and the like. The audio data is time sequenced
data indicating a level of loudness for respective sam-
pling points, and each sampling point is associated with
time data that synchronizes with time data associated to
each frame in the video data such that the audio data
and the video data are synchronized.
[0013] The editing section 32 applies editing instruc-
tions, instructed by an operation by an operator using a
display device and an input device, not illustrated in the
drawings, to each frame in the video data included in the
captured footage using image processing. Editing in-
structions include, for example, adding an overlay 80 dis-
playing a game state as illustrated in Fig. 2. Below, foot-
age in which editing on the video data included in the
captured footage has been performed by the editing sec-
tion 32 is referred to as "edited footage". The editing sec-
tion 32 transmits the edited footage to the extraction de-
vice 20.
[0014] The distribution section 34 acquires footage to
which metadata generated by the extraction device 20
has been appended (referred to as "metadata appended
footage" hereafter; detailed description given below).
The metadata appended footage is converted to broad-
cast footage, according to specified standards, and dis-
tributed to the distribution destination terminal (omitted
from illustration in the drawings) by the distribution sec-
tion 34.
[0015] Next, detailed description is given regarding
each section of the extraction device 20.
[0016] The movement detection section 22 acquires
edited footage transmitted from the distribution device
30. The movement detection section 22 detects move-
ment of a camera that captured the video data based on
the video data included in the edited footage.
[0017] Specifically, the movement detection section 22
first determines whether each respective frame is a frame
captured from a long distance (referred to as a "long dis-
tance frame" hereafter), or a frame captured from a short

distance (referred to as a "close-up frame" hereafter).
This determination may be performed using, for example,
an identification model for identifying close-up frames
and long distance frames. The identification model may
be generated by learning from plural long distance
frames as illustrated in Fig. 3, and plural close-up frames
as illustrated in Fig. 4.
[0018] For frames determined to be long distance
frames, the movement detection section 22 causes par-
allel translation of data of each pixel in the frame by a
specified amount of pixels worth in the horizontal direc-
tion as illustrated in Fig. 5, and derives a parallel trans-
lation amount for which there is the greatest level of over-
lap (degree of matching) with a prior frame. For example,
taking parallel translation toward the right side of the
screen as a positive direction, and parallel translation
toward the left side of the screen as a negative direction,
the sign of the derived parallel translation amount is the
camera movement direction, and the absolute value of
the amount of parallel translation is the magnitude of the
movement.
[0019] Note that for simplicity of explanation, explana-
tion is given here regarding a case in which movement
of the camera in question is limited to the horizontal di-
rection. However, similar detection may be made for ver-
tical direction movement. Moreover, the prior frame for
deriving the amount of parallel translation may be the
frame one frame prior, or may be a frame a specified
number of 2 or more frames prior.
[0020] The movement of the camera that actually cap-
tures the captured footage may be measured using hard-
ware, and the measurement amount may be detected as
the movement of the camera by acquisition by the move-
ment detection section 22. For example, an encoder may
be installed on a platform on which the camera is set up,
and the movement of the camera measured using the
encoder. In this case the movement detection section 22
may acquire the measurement amount data measured
by the encoder together with the captured footage.
[0021] The team direction acquisition section 24 ac-
quires the goal directions in which the respective teams
attack for each out of a first half and a second half. For
example, when the basic match data is acquired together
with the edited footage, the goal directions in which the
respective teams attack may be acquired based on this
data. Specifically, data such as "at home: Team A vs.
away: Team B" may be acquired as the basic data. In
this case data such as "in the first half, the home team
will attack toward the right side goal direction" may be
prepared in advance and matched with the acquired ba-
sic data to acquire the goal directions in which the re-
spective teams attack.
[0022] The team direction acquisition section 24 may
use data of the overlay added to the edited footage to
acquire the goal directions in which the respective teams
attack for each out of the first half and the second half.
For example, as illustrated in Fig. 6, team names of the
respective teams are aligned in the overlay 80 that dis-
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plays the game state to correspond to the attaching goal
directions of each of the teams for the first half and the
second half respectively. For example, when Team B
attacks toward the right side goal direction in the first half,
as illustrated in Fig. 6, the alignment "Team A - Team B"
is displayed in the overlay 80 displaying the game state.
However, since Team A becomes the team attacking to-
ward the right side goal direction in the second half, the
alignment "Team B - Team A" is displayed in the overlay
80 displaying the game state.
[0023] The team direction acquisition section 24 ac-
cordingly selects a frame, out of the video data included
in the acquired edited footage, to which the overlay 80
displaying the game state has been added. Then the
team direction acquisition section 24 analyzes the con-
tent of the overlay 80 displaying the game state in the
selected frame using a method such as pattern matching
or character recognition, and acquires the goal directions
in which each of the respective teams attack for the first
half and the second half, respectively.
[0024] Based on the movement of the camera detected
by the movement detection section 22, the extraction
section 26 determines whether or not the movement is
movement toward the goal direction. Movement of the
camera in the goal direction can be considered as an
attack toward goal by one of the teams. Specifically, the
movement of the camera detected by the movement de-
tection section 22 may be represented by a graph with
time t as the x axis, and parallel translation amount x as
the y axis, as illustrated in Fig. 7. The extraction section
26 is provided with respective threshold values in the
positive direction and the negative direction for excluding
small camera movements tracking small pass backs
("+th" and "-th" in Fig. 7). Then, the extraction section 26
determines a period in which the parallel translation
amount x exceeds the positive threshold value as move-
ment of the camera in the right side goal direction, and
determines a period in which the negative threshold value
is exceeded as movement of the camera in the left side
goal direction.
[0025] The extraction section 26 extracts a group of
frames corresponding to a timing in which movement of
the camera in the right or left direction has been detected
as a scene in which one of the teams attacks (referred
to as an "attack scene" hereafter). For example, the ex-
traction section 26 may extract groups of frames associ-
ated with time data corresponding to periods in which the
parallel translation amount x exceeds the threshold value
as groups of frames representing an attack scene, as
illustrated in Fig. 7. Groups of frames associated with
time data corresponding to periods including a specific
number of seconds before and after the period in which
the parallel translation amount x exceeds the threshold
value may also be extracted as groups of frames that
represent an attack scene. This enables attack scenes
to be extracted that include a scene leading up to the
arrival of the attack, and a scene in which the result of
the attack was captured.

[0026] The extraction section 26 determines whether
the attack scene represented by the extracted group of
frames is a scene from the first half, or a scene from the
second half of the game, based on the time data corre-
sponding to the extracted group of frames. Then, the ex-
traction section 26 identifies the attacking team based
on the result of the determination as to whether the attack
scene is from the first half or the second half, the move-
ment direction of the camera (right or left), and the goal
directions in which the respective teams attack for each
of the first half and the second half acquired from the
team direction acquisition section 24.
[0027] The generation section 28 generates metadata
indicating the attack scene based on the group of frames
extracted by the extraction section 26. Specifically, the
generation section 28 generates metadata associating
data indicating the start of the attack scene with time data
associated with the leading frame in the extracted group
of frames. The generation section 28 also generates
metadata associating data indicating the end of the attack
scene with time data associated with the final frame of
the group of frames extracted by the extraction section
26. Data indicating the attacking team identified by the
extraction section 26 is also added to the metadata.
[0028] The generation section 28 generates a meta-
data file storing plural generated metadata, in the se-
quence of the time data contained in the metadata. The
metadata file may, for example, be generated as a csv
(comma-separated values) format file. Fig. 8 illustrates
an example of a metadata file. One item of metadata is
listed in each row in the example of Fig. 8, and each item
of metadata includes time data 82, data indicating the
start or end of the attack scene (reference numeral 84),
and data indicating the attacking team (reference numer-
al 86).
[0029] Note that although explanation is given here re-
garding a case in which the metadata is generated using
time data associated with frames, the metadata may be
generated using other data that identifies each frame,
such as frame numbers.
[0030] The edited footage is appended with the gen-
erated metadata file and transmitted to distribution device
30 as metadata appended footage by the generation sec-
tion 28.
[0031] The extraction device 20 may, for example, be
implemented by a computer 40 as illustrated in Fig. 9.
The computer 40 includes a CPU 42, memory 44, a non-
volatile storage section 46, an input/output interface (I/F)
47, and a network I/F 48. The CPU 42, the memory 44,
the storage section 46, the input/output I/F 47, and the
network I/F 48 are mutually connected through a bus 49.
[0032] The storage section 46 may be implemented by
a hard disk drive (HDD), flash memory, or the like. An
extraction program 50 that causes the computer 40 to
function as the extraction device 20 is stored in the stor-
age section 46 that serves as a recording medium. The
CPU 42 reads the extraction program 50 from the storage
section 46 and expands the extraction program 50 into
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the memory 44, and sequentially executes the processes
included in the extraction program 50.
[0033] The extraction program 50 includes a move-
ment detection process 52, a team direction acquisition
process 54, an extraction process 56, and a generation
process 58. The CPU 42 operates as the movement de-
tection section 22 illustrated in Fig. 1 by executing the
movement detection process 52. The CPU 42 also op-
erates as the team direction acquisition section 24 illus-
trated in Fig. 1 by executing the team direction acquisition
process 54. The CPU 42 also operates as the extraction
section 26 illustrated in Fig. 1 by executing the extraction
process 56. The CPU 42 also operates as the generation
section 28 illustrated in Fig. 1 by executing the generation
process 58. The computer 40 executing the extraction
program 50 thereby functions as the extraction device 20.
[0034] The distribution device 30 may, for example, be
implemented by the computer 60 illustrated in Fig. 10.
The computer 60 includes a CPU 62, memory 64, a non-
volatile storage section 66, an input/output I/F 67, and a
network I/F 68. The CPU 62, the memory 64, the storage
section 66, the input/output I/F 67, and the network I/F
68 are mutually connected through a bus 69. A display
device and an input device, not illustrated in the drawings,
are connected to the computer 60 through the input/out-
put I/F 67.
[0035] The distribution device 30 and the extraction
device 20 are connected to the network, through the net-
work I/F 68 of the distribution device 30, and the network
I/F 48 of the extraction device 20.
[0036] The storage section 66 may be implemented by
a HDD, flash memory, or the like. A distribution program
70 that causes the computer 60 to function as the distri-
bution device 30 is stored in the storage section 66 that
serves as a recording medium. The CPU 62 reads the
distribution program 70 from the storage section 66 and
expands the distribution program 70 into the memory 64,
and sequentially executes the processes included in the
distribution program 70.
[0037] The distribution program 70 includes an editing
process 72 and a distribution process 74. The CPU 62
operates as the editing section 32 illustrated in Fig. 1 by
executing the editing process 72. The CPU 62 also op-
erates as the distribution section 34 illustrated in Fig. 1
by executing the distribution process 74. The computer
60 executing the distribution program 70 thereby func-
tions as the distribution device 30.
[0038] The extraction device 20 and the distribution
device 30 may each be implemented by, for example, a
semiconductor integrated circuit, and more specifically
by an application specific integrated circuit (ASIC) or the
like.
[0039] Explanation next follows regarding operation of
the footage distribution system 10 according to the first
exemplary embodiment. When the distribution device 30
is input with captured footage, the distribution device 30
executes editing processing illustrated in Fig. 11, and
outputs edited footage. Next, when the extraction device

20 is input with the edited footage, the extraction device
20 executes extraction processing illustrated in Fig. 12,
and outputs metadata appended footage. Then, when
the distribution device 30 is input with the metadata ap-
pended footage, the distribution device 30 executes dis-
tribution processing illustrated in Fig. 13, and outputs dis-
tribution footage. Each type of processing is described
in detail below.
[0040] First, at step S10 of the editing processing illus-
trated in Fig. 11, the editing section 32 acquires captured
footage. Next, at step S 12, the editing section 32 applies
editing instructions instructed by operation of an operator
using the display device and the input device, not illus-
trated in the drawings, to each frame of the video data
included in the captured footage, using image process-
ing. Next, at step S14, the editing section 32 transmits
the edited footage to the extraction device 20, and editing
processing ends.
[0041] Next, at step S20 of the extraction processing
illustrated in Fig. 12, the movement detection section 22
acquires the edited footage transmitted from the distri-
bution device 30.
[0042] Next, at step S22, the movement detection sec-
tion 22 determines whether each frame of the video data
included in the acquired edited footage is a long distance
frame, or a close-up frame. Then, for the frames deter-
mined to be long distance frames, the movement detec-
tion section 22 parallel-translates data of each pixel in
the frame by specified amounts of pixel worth in the hor-
izontal direction, and the parallel translation amount giv-
ing the greatest level of overlap with the prior frame is
derived as the camera movement direction and magni-
tude.
[0043] Next, at step S24, based on the basic data of
the game acquired together with the captured footage,
the team direction acquisition section 24 acquires the
goal directions in which the respective teams attack for
the first half and the second half, respectively. In cases
in which the basic data has not been acquired, the goal
directions in which the respective teams attack is ac-
quired for each out of the first half and the second half
using data of the overlay 80 displaying the game state
added to the edited footage. Note that the present step
may be executed at an appropriate timing straight after
the edited footage has been input to the extraction device
20, such as at the moment when a frame to which the
overlay 80 displaying the game state has been added is
first detected. Moreover, the present step may be exe-
cuted in parallel with the processing of the prior step and
the subsequent step.
[0044] Next, at step S26, based on the camera move-
ment detected by the movement detection section 22,
the extraction section 26 determines whether or not the
movement indicates movement toward a goal direction.
Then, the extraction section 26 extracts as an attack
scene of one of the teams, a group of frames correspond-
ing to the timing at which the camera movement toward
the right or the left direction was detected. The extraction
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section 26 further identifies the team that is attacking
based on a determination result as to whether the attack
scene is from the first half or the second half, the camera
movement direction (right or left), and the goal directions
in which the respective teams attack for each out of the
first half and the second half acquired by the team direc-
tion acquisition section 24.
[0045] Next, at step S28, the generation section 28
generates metadata associating data representing the
start of the attack scene to time data associated with the
leading frame of the group of frames extracted by the
extraction section 26. The generation section 28 also
generates metadata associating data representing the
end of the attack scene to time data associated with the
final frame of the group of frames extracted by the ex-
traction section 26. The data indicating the team that is
attacking, identified by the extraction section 26, is further
added to the metadata.
[0046] Next, at step S30, the generation section 28
generates a metadata file storing the plural metadata
generated at step S28 above in the sequence of the time
data included in the metadata. The generation section
28 then appends the generated metadata file to the edited
footage, and transmits the edited footage to the distribu-
tion device 30 as metadata appended footage, and ex-
traction processing ends.
[0047] Next, at step S40 of the distribution processing
illustrated in Fig. 13, the distribution section 34 acquires
the metadata appended footage transmitted from the ex-
traction device 20. Next, at step S42, the distribution sec-
tion 34 converts the metadata appended footage to dis-
tribution footage according to the specified standards,
and distributes the distribution footage to the distribution
destination terminal (omitted from illustration in the draw-
ings), and distribution processing ends.
[0048] As explained above, the extraction device 20
according to the first exemplary embodiment extracts as
the attack scene, a group of frames corresponding to a
timing at which the movement of the camera that cap-
tured the captured footage of the soccer game in the goal
direction was detected. Extraction of a scene in which
one of the teams is attacking is thus enabled.
[0049] Moreover, in cases in which the basic data of
the game, or overlay data or the like can be employed to
acquire which team is attacking in which goal direction,
which team is attacking can also be identified based on
the direction (right or left) in which the camera moved.
[0050] Although explanation has been given in the first
exemplary embodiment of a case in which the team that
is attacking is identified, the processing that is executed
by the team direction acquisition section 24 may be omit-
ted, and the attack scene extracted on its own, without
identifying the team that is attacking.

Second Exemplary Embodiment

[0051] Explanation next follows regarding a second ex-
emplary embodiment. Note that parts that are similar to

those of the footage distribution system 10 according to
the first exemplary embodiment are appended with the
same reference numerals, and detailed explanation
thereof is omitted.
[0052] As illustrated in Fig. 14, a footage distribution
system 210 according to the second exemplary embod-
iment includes an extraction device 220 and a distribution
device 30. The extraction device 220 includes a move-
ment detection section 222, a goal area image detection
section 25, an extraction section 226, and a generation
section 28.
[0053] The movement detection section 222, similarly
to the movement detection section 22 of the first exem-
plary embodiment, determines long distance frames, and
detects camera movement based on the long distance
frames. The movement detection section 222 then ex-
cludes the effect of the detected camera movement, and
detects player movement from inter-frame difference im-
ages. Excluding the effect of the camera movement re-
fers to excluding static background portions appearing
as moving bodies in the difference images due to the
movement of the camera when the inter-frame difference
images are generated.
[0054] Specifically, the movement detection section
222 generates an inter-frame difference image between
two frames in which data of each of the pixels in one of
the frames have been parallel-translated by the amount
of camera movement between the frames. Moving bod-
ies such as the players and the ball thereby appear as
small regions in the difference image. The movement
direction and the movement magnitude of each of the
moving bodies can be detected by making associations
between each body in the difference images as illustrated
in Fig. 15 for example.
[0055] Note that when generating a difference image
between two frames, the difference images may be gen-
erated between consecutive frames, or, for example, a
difference image may be generated between frames a
specified amount of frames apart, such as every 0.5 sec-
onds to 1 second. Since the magnitude of the camera
movement between frames becomes large in the latter
case, this enables a reduction in error compared to cases
in which small camera movements are detected.
[0056] The goal area image detection section 25 ac-
quires the edited footage transmitted from the distribution
device 30, and detects frames representing images cap-
turing a goal area (referred to as "goal area images" here-
after) from each frame of the video data included in the
edited footage. Specifically, the goal area image detec-
tion section 25 extracts an image characteristic from each
frame. The image characteristic is a characteristic rep-
resented by pixel data, such as brightness and color, of
each pixel in the frame. Then, the goal area image de-
tection section 25 derives degrees of similarity between
a reference image characteristic, representing a pre-pre-
pared goal area image, and the extracted image charac-
teristics extracted from each frame of the edited footage.
The goal area image detection section 25 detects as
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frames representing goal area images frames with an
extracted image characteristic having a degree of simi-
larity to the reference image characteristic that is a spec-
ified value or above.
[0057] More specifically, the goal area image is, for
example, an image such as that illustrated in Fig. 16, and
has a characteristic such as a goal post being present in
a portion of the image and there being a group of pixels
of a color different from the color of the pitch in a corner
portion of the image (inside the dashed line in Fig. 16).
Accordingly, the goal area image detection section 25,
for example, excludes pixels representing the color of
the pitch (green) based on color data of the pixels in each
of the frames. Moreover, pixels are grouped based on
color data, and small regions in which the number of pix-
els included in the group is a specific number or fewer,
are excluded as regions representing players. Then, the
frame is detected as a goal area image in cases in which
a characteristic represented by a position and shape of
the remaining regions and colors of the pixels included
in the remaining regions indicate, for example, a charac-
teristic of a group of pixels of a color different from the
color of the pitch in a corner portion of the image, as
illustrated inside the dashed line in Fig. 16.
[0058] The goal area image detection section 25 may
determine whether or not each frame is a goal area image
by pattern matching of the shape of a goal post, a line in
front of the goal post, or the like. Although Fig. 16 illus-
trates a goal area image representing the goal area at
the right side of the screen, goal area images represent-
ing the goal area at the left side of the screen, as illus-
trated in Fig. 17, are detected similarly.
[0059] As the image characteristic, the goal area image
detection section 25 may employ a characteristic repre-
senting an image structure (composition), a characteris-
tic representing a placement or distribution of, for exam-
ple, color and brightness, a characteristic obtained by
wavelet conversion, or the like. In cases in which such
an image characteristic is extracted, it may be extracted
from the entirety of each frame, or the characteristic may
be extracted from a portion of each frame.
[0060] Based on the player movement detected by the
movement detection section 222, the extraction section
226 determines whether or not that movement repre-
sents movement in a goal direction. A player moving in
a goal direction can be considered as an indication that
one of the teams is attacking toward a goal. Specifically,
as illustrated in Fig. 7, the player movement detected by
the movement detection section 222 can be represented
by a graph the time t as the x axis, and the horizontal
direction translation amount x as the y axis, similarly to
the camera movement in the first exemplary embodi-
ment. In the present exemplary embodiment, attention
is given to the amount of translation in the horizontal di-
rection in the detected player movements, since player
movement in a goal direction is important data. Note that
the translation amount in the vertical direction may be
used in combination. Since horizontal direction transla-

tion amounts are obtained for each of the plural players,
a single horizontal direction translation amount is derived
for each team using an average of all of the obtained
horizontal direction translation amounts, or the like.
[0061] The extraction section 26 is provided with a
threshold value for each out of the positive direction and
the negative direction ("+th" and "-th" in Fig. 7) in order
to exclude small player movements due to small pass
backs. Then, the extraction section 226 determines pe-
riods in which the horizontal direction translation amount
x exceeds the positive threshold value as player move-
ment in the right side goal direction, and determines pe-
riods in which the negative threshold value is exceeded
as player movement in the left side goal direction. The
extraction section 226 then extracts as an attack scene
candidate a group of frames corresponding to a timing
at which player movement in the right or left direction was
detected.
[0062] Here, as illustrated in Fig. 16 and Fig. 17, im-
ages in attack scenes are generally goal area images.
For example, as illustrated in Fig. 18, times when images
are of the central area of the pitch, can be considered to
be scenes in which neither of the teams are attacking in
a goal direction. Namely, even when player movement
in a goal direction is detected, determination that that
scene is not an attack scene is enabled in cases in which
a goal area image is not included in the group of frames
corresponding to that timing.
[0063] Thus the extraction section 226 determines
whether or not frames detected as goal area images by
the goal area image detection section 25 are included in
at least a portion of the group of frames extracted as an
attack scene candidate. The extraction section 226 ex-
tracts the attack scene candidate as an attack scene in
cases in which a goal area image is included therein. The
extraction section 226 may also extract as an attack
scene a group of frames in which the extracted goal di-
rection in the goal area image matches the player move-
ment direction out of the groups of frames with goal area
images extracted as attack scene candidates. Specifi-
cally, for example, a group of frames including a goal
area image representing the goal area on the right side
of the screen as the goal area image, and in which player
movement in the right side goal direction is detected, may
be extracted as an attack scene. A group of frames in-
cluding a goal area image representing the goal area on
the left side of the screen as the goal area image, and in
which player movement in the right side goal direction is
detected, may be excluded from the attack scenes. In
cases in which the extracted goal direction of the goal
area image and the player movement direction do not
match, the attack scene candidate can, for example, be
considered to be a scene of a goal kick, or a scene in
which a defender clears the ball. Attack scene candidates
in which the extracted goal direction of the goal area im-
age and the player movement direction do not match are
excluded from the attack scenes. This enables the de-
tection as an attack scene of scenes of goal kicks, and

11 12 



EP 2 922 061 A1

8

5

10

15

20

25

30

35

40

45

50

55

scenes in which a defender clears the ball, to be sup-
pressed.
[0064] The extraction device 220 may be implemented
by, for example, the computer 40 illustrated in Fig. 9,
similarly to in the first exemplary embodiment. An extrac-
tion program 250 that causes the computer 40 to function
as the extraction device 220 is stored in the storage sec-
tion 46 serving as a recording medium. The CPU 42 reads
the extraction program 250 from the storage section 46,
expands the extraction program 250 into the memory 44,
and sequentially executes the processes included in the
extraction program 250.
[0065] The extraction program 250 includes a move-
ment detection process 252, a goal area image detection
process 55, an extraction process 256, and the genera-
tion process 58. The CPU 42 operates as the movement
detection section 222 illustrated in Fig. 14 by executing
the movement detection process 252. The CPU 42 also
operates as the goal area image detection section 25
illustrated in Fig. 14 by executing the goal area image
detection process 55. The CPU 42 also operates as the
extraction section 226 illustrated in Fig. 14 by executing
the extraction process 256. The generation process 58
is similar to that of the first exemplary embodiment. The
computer 40 executing the extraction program 250 there-
by functions as the extraction device 220.
[0066] Explanation next follows regarding the opera-
tion of the footage distribution system 210 according to
the second exemplary embodiment. In the second ex-
emplary embodiment, since only the extraction process-
ing executed by the extraction device 220 is different from
the first exemplary embodiment, explanation follows re-
garding the extraction processing in the second exem-
plary embodiment with reference to Fig. 19. Note that
processing similar to the extraction processing of the first
exemplary embodiment is appended with the same ref-
erence numerals and detailed explanation thereof is
omitted.
[0067] At step S23 of the extraction processing illus-
trated in Fig. 19, the movement detection section 222
determines long distance frames based on the video data
included in the edited footage, and detects camera move-
ment based on the long distance frames. Then, the move-
ment detection section 222 excludes the effect of the
detected camera movement and detects player move-
ment from inter-frame difference images.
[0068] Next, at step S25, the goal area image detection
section 25 extracts an image characteristic for each
frame of the video data, and extracts frames representing
a goal area image by comparison with a reference image
characteristic representing a pre-prepared goal area im-
age.
[0069] Next, at step S27, the extraction section 226
extracts as an attack scene candidate a group of frames
corresponding to a timing at which player movement was
detected in the right or the left direction by the movement
detection section 222. Then, the extraction section 226
determines whether or not frames detected as goal area

images by the goal area image detection section 25 are
included in at least a portion of the group of frames ex-
tracted as the attack scene candidate. In cases in which
a goal area image is included, the extraction section 226
extracts that attack scene candidate as an attack scene.
[0070] Subsequent processing is performed similarly
to the extraction processing of the first exemplary em-
bodiment, and the extraction processing ends.
[0071] As explained above, according to the extraction
device 220 according to the second exemplary embodi-
ment, a group of frames corresponding to a timing at
which player movement in a goal direction was detected
is extracted as an attack scene from captured footage of
a soccer game. Extraction of a scene in which one of the
teams is attacking is thus enabled.
[0072] Moreover, also employing a goal area image
detection result in the attack scene extraction enables
extraction of scenes that are not attack scenes, based
on movement of players in midfield defending or the like,
to be prevented.
[0073] Note that although explanation has been given
of a case in which player movement is detected in the
second exemplary embodiment, ball movement may be
detected using a similar method. Detection of ball move-
ment is enabled based on shape and color data of moving
bodies detected using difference images.
[0074] Moreover, the team direction acquisition sec-
tion 24 of the first exemplary embodiment may be pro-
vided, and identification of the attacking team may be
performed in the second exemplary embodiment also.
[0075] Moreover, the goal area image detection sec-
tion 25 of the second exemplary embodiment may be
provided, and a goal area image detection result may
also be employed in the attack scene extraction in the
first exemplary embodiment also.
[0076] In each of the exemplary embodiments above,
easy location of a desired attack scene of sports game
footage (the captured footage, or the edited footage)
based on metadata is enabled when employing metadata
appended footage, to which the metadata indicating the
attack scene extracted is appended. Moreover during
footage distribution, for example, a supplementary serv-
ice, such as transmission of email to a user, may be per-
formed automatically coordinated with attack scenes
based on the metadata.
[0077] Note that although explanation has been given
regarding cases in which attack scenes are extracted
based on video data in each of the above exemplary em-
bodiments, audio data corresponding to the video data
may also be employed in order to identify attack scenes.
For example, scenes of interest may be extracted based
on the audio data, and when camera or player movement
in a goal direction is detected that is also a scene of in-
terest, that scene may be extracted as an attack scene.
[0078] Specifically, a sound change detection section
may be provided, and changes calculated in the sound
volume level of the audio data included in the edited foot-
age. For example, the difference or ratio of an average
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value of the sound volume level at respective sampling
points included in a specific interval, and the average
value of the sound volume level at respective sampling
points included in a specific interval immediately before,
may be calculated as the sound volume change amount.
The sound change detection section then detects as start
points, points in time (sampling points) at which the cal-
culated amount of change in the sound volume exceeds
a predetermined change amount threshold value thc.
[0079] For example, the volume of cheering and the
like usually rises suddenly in the game stadium at the
start time of scenes of interest such as goal scenes, foul
scenes, scenes in which defense switches to attack such
as at a successful intercept or the like, and disappointed
near miss scenes. Accordingly, an interval short enough
that sudden changes to the sound volume level can be
captured is set as the specific interval when calculating
sound volume level changes. The change amount
threshold value the is preset based on the amount of
sound volume level change in audio data corresponding
to scenes of interest in past game footage.
[0080] The extraction section 26 (or 226) determines
a continuous period in which the sound volume is con-
tinually a specific level or greater from a start point de-
tected by the sound change detection section. The vol-
ume of the cheering or the like tends to be continuous
for a specific period or longer after suddenly rising in
scenes of interest. Accordingly, the continuous interval,
at which the sound volume is the specific level or greater,
is determined such that such a trend can be captured.
The specific level for identification of the continuous pe-
riod may, as illustrated in Fig. 20 for example, be a level
M1 that is a specific percentage (for example 50%) of a
level M0 of the sound volume at a start point t0. In this
case, the extraction section 26 identifies a period from
the start point t0 until a point t1 at which the level of the
sound volume became less than M1 as the continuous
period (continuous period A in Fig. 20). As another ex-
ample, as illustrated in Fig. 20 for example, the specific
level may be a level M2 of the sound volume immediately
before the start point t0, namely, before the sudden rise
in the sound volume. In this case, the extraction section
26 identifies as the continuous period a period from the
start point t0 until a point t2 at which the level of the sound
volume becomes less than M2 (continuous period B in
Fig. 20).
[0081] The extraction section 26 (or 226) compares
the identified continuous period against a preset contin-
uous period threshold value tht. In cases in which the
continuous period is the continuous period threshold val-
ue tht or greater, the extraction section 26 (or the 226)
extracts a frame of the video data corresponding to the
start point detected by the sound change detection sec-
tion as a starting frame of a scene of interest. The ex-
traction section 26 (or 226) extracts as an attack scene
candidate a group of frames corresponding to a timing
at which movement of the camera or the players in a goal
direction was detected. The extraction section 26 (or 226)

then extracts that attack scene candidate as an attack
scene when a least a portion of the frames of the attack
scene candidate are also extracted as a scene of interest.
This thereby enables extraction of scenes of back passes
and the like as attack scenes to be prevented.
[0082] Although explanation has been given in which
soccer is the target sport in each of the exemplary em-
bodiments above, there is no limitation thereto. For ex-
ample, technology disclosed herein may be applied to
any sport, such as rugby or American football, having a
match structure with attack towards a goal provided in
territory of an opposing team.
[0083] Although explanation has been given of exam-
ples in which a footage distribution system includes a
distribution device and an extraction device in each of
the exemplary embodiments above, there is no limitation
thereto. Each of the functional sections of the distribution
device, and each of the functional sections of the extrac-
tion device may be implemented by a single computer.
[0084] Although explanation has been given of cases
in which footage appended with metadata, generated by
the extraction device, indicating attack scenes is distrib-
uted by the distribution device in each of the exemplary
embodiments above, there is no limitation thereto. For
example, metadata appended footage may be saved as
a large volume archive, and the desired attack scenes
alone extracted and output based on the metadata.
[0085] The output from the extraction device may also
be employed in applications other than footage distribu-
tion systems.
[0086] Although explanation has been given above of
modes in which the extraction programs 50 and 250 are
pre-stored (installed) on the storage section 46, and the
distribution program 70 is pre-stored (installed) on the
non-volatile storage section 66, they may be provided in
a format recorded on a recording medium such as a CD-
ROM or a DVD-ROM.
[0087] One aspect exhibits the advantageous effect of
enabling extraction of scenes of one of the teams attack-
ing from captured footage of a sports game.

Claims

1. An extraction program that causes a computer (40)
to execute processing comprising:

from captured images obtained by capturing a
sports game having a match style of attack to-
ward a goal provided in territory of an opposing
team, identifying (52) a portion of captured im-
ages in which the captured images change over
time toward a direction of one or other goal; and
extracting (56) a scene in which one or other
team is attacking based on the portion of the
captured images.

2. The extraction program of claim 1, the processing
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further comprising:

detecting (55) a frame capturing a goal area from
each of a plurality of frames included in the cap-
tured images, wherein
when extracting the scene in which one or other
of the teams is attacking, in cases in which the
frame capturing the goal area is included in a
group of frames corresponding to a timing at
which movement toward the direction of one or
other of the goals was detected, the group of
frames is extracted as the scene in which one
or other of the teams is attacking.

3. The extraction program of claim 2, wherein, in the
processing, when extracting the scene in which one
or other of the teams is attacking, a group of frames
in which a direction of movement toward the direction
of one or other of the goals, and a detection direction
of the goal area in the frame capturing the goal area,
match each other is extracted as the scene in which
one or other of the teams is attacking.

4. The extraction program of claim 2 or claim 3, where-
in, in the processing, the extraction of the scene in
which one or other of the teams is attacking is per-
formed by detecting, as the frame capturing the goal
area, a frame in which an image characteristic ex-
tracted from the frame resembles a characteristic
predetermined as a characteristic of a frame captur-
ing the goal area.

5. The extraction program of any one of claim 1 to claim
4, the processing further comprising:

acquiring (54) data of a goal direction in which
each team attacks; and
during extraction of the scene in which one or
other of the teams is attacking, extracting the
attack scene and identifying the team attacking
in the attack scene based on detected move-
ment toward the direction of one or other of the
goals and the acquired goal direction in which
each team attacks.

6. The extraction program of any one of claim 1 to claim
5, wherein, in the processing, a leading frame of a
group of frames corresponding to a timing at which
movement toward the direction of one or other of the
goals was detected is set as a frame associated with
time data of a specific number of seconds before the
timing.

7. A extraction method comprising:

based on historical data of movement during im-
age capture by a camera that has captured a
sports game having a match style of attack to-

ward a goal provided in territory of an opposing
team, identifying a portion of captured images
representing a change in movement of the cam-
era toward a direction of one or other goal; and
by a processor (42), extracting a scene in which
one or other team is attacking based on the por-
tion of the captured images.

8. The extraction method of claim 7, further comprising:

detecting a frame capturing a goal area from
each of a plurality of frames included in the cap-
tured images, wherein
when extracting the scene in which one or other
of the teams is attacking, in cases in which the
frame capturing the goal area is included in a
group of frames corresponding to a timing at
which movement toward the direction of one or
other of the goals was detected, the group of
frames is extracted as the scene in which one
or other of the teams is attacking.

9. The extraction method of claim 8, wherein, when ex-
tracting the scene in which one or other of the teams
is attacking, a group of frames in which a direction
of movement toward the direction of one or other of
the goals, and a detection direction of the goal area
in the frame capturing the goal area, match each
other is extracted as the scene in which one or other
of the teams is attacking.

10. The extraction method of claim 8 or claim 9, wherein
the extraction of the scene in which one or other of
the teams is attacking is performed by detecting, as
the frame capturing the goal area, a frame in which
an image characteristic extracted from the frame re-
sembles a characteristic predetermined as a char-
acteristic of a frame capturing the goal area.

11. The extraction method of any one of claim 7 to claim
10, the extraction process further comprising:

acquiring data of a goal direction in which each
team attacks; and
extracting the attack scene and identifying the
team attacking in the attack scene based on de-
tected movement toward the direction of one or
other of the goals and the acquired goal direction
in which each team attacks.

12. The extraction method of any one of claim 7 to claim
11, wherein a leading frame of a group of frames
corresponding to a timing at which movement toward
the direction of one or other of the goals was detected
is set as a frame associated with time data of a spe-
cific number of seconds before the timing.

13. An extraction device, comprising:
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a detection section (22) that, from captured im-
ages obtained by capturing a sports game hav-
ing a match style of attack toward a goal provid-
ed in territory of an opposing team, detects a
presence of an imaging subject moving toward
a direction of one or other goal; and
an extraction section (26) that extracts a scene
in which one or other team is attacking according
to the presence of the detected imaging subject.

14. The extraction device of claim 13, wherein the im-
aging subject is one or a plurality of players in the
sports game, or a ball used in the sports game, or
both.

15. The extraction device of claim 14, wherein the de-
tection section excludes an effect of movement of a
camera that has captured the game, and detects the
imaging subject.
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